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ABSTRACT 
In this study, an Enriched Method (EM) for Introductory Physics Laboratory 
Work (IPLW) which incorporates students’ active engagement in pre-laboratory, in-
laboratory, and post-laboratory activities to improve students’ learning of physics 
was developed by the researcher. The EM enhances and extends the learning 
outcomes in physics Practical Assessment in accordance to the requirements of the 
Malaysia Qualification Agency (MQA) in preparing the students for university level 
laboratory work. Construction of concept maps in groups was a major pre-laboratory 
activity that attempted to bring about understanding of related concepts relevant for 
the ensuing experiments so that the students’ experimentation will be meaningful. 
The EM was guided by a constructivist paradigm directed at cognitive restructuring 
based on social learning principle as promoted by scientific teaching. In order to 
determine the effectiveness of EM, the achievement of students’ learning outcomes 
of the treatment (EM) group and the control (traditional) group (TM) were 
compared. Two instruments were used in this study: (1) the 33-item IPLW-Learning 
Outcomes Inventory (LOI) developed by the researcher that measured 5 categories 
of learning outcomes, namely, Category 1 – Measurement, Category 2 – Numerical 
Significance, Category 3 – Concepts and Applications, Category 4 – Graph 
Linearization and Category 5 – Uncertainty; (2) the 18-item IPLW-Attitude Survey 
(AS) adapted to determine the effects of EM and TM on the students’ attitude 
towards physics and physics laboratory work. The results of IPLW-LOI and IPLW-
AS pilot tests indicated reliability coefficients of 0.71 and 0.86 respectively. The 
study was conducted on 66 students in Semester 1 (July – October 2008) and 62 
students in Semester 2 (January – April 2009) enrolled in an introductory physics 
course at a branch campus of a Malaysian public university who were randomly 
assigned into four respective Solomon Groups (SG). Analysis of the IPLW-LOI 
mean scores between pre-test and the post-test of the SGs showed no significant 
effect from the pre-test. The students’ IPLW-LOI mean scores and Normalised 
Learning Gain (NLG) for both Semester 1 and Semester 2 showed a consistent trend 
that there was a significant improvement in the EM scores as compared to that of the 
TM groups in Category 1 to 4. There is no significant difference between the EM 
and TM groups in Category 5 – Uncertainty. As for the IPLW-AS, there is no 
significant different between the mean scores of the EM and TM groups for both 
semesters. This study shows that EM manage to improve only certain aspects of the 
students’ learning outcomes, hence further research can be done to identify effective 
methods to enhance students’ understanding of uncertainties in physical 
measurement as well as their attitude towards physics laboratory work.  
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ABSTRAK 
Dalam kajian ini, satu Kaedah Pengayaan (KP) Kerja Amali Fizik 
Pengenalan (KAFP) yang merangkumi penglibatan aktif pelajar dalam aktiviti pra 
amali, semasa amali, dan pos amali untuk meningkatkan pembelajaran pelajar dalam 
fizik telah di bangunkan oleh pengkaji. Kaedah Pengayaan (KP) mengukuhkan dan 
menambahkan hasil pembelajaran Pentaksiran Kerja Amali (PEKA) fizik selari 
dengan keperluan Agensi Kelayakan Malaysia (AKM) dalam menyediakan pelajar 
bagi tahap kerja amali peringkat universiti. Pembinaan peta konsep secara 
berkumpulan merupakan aktiviti pra amali utama yang memberikan kefahaman 
tentang konsep yang berkaitan dengan eksperimen yang akan dibuat, supaya aktiviti 
pelajar membuat eksperimen menjadi bermakna. KP berpandukan paradigm 
konstruktivis yang mengarah kepada penstrukturan kognitif berasaskan prinsip 
pembelajaran sosial seperti yang disarankan dalam pengajaran saintifik. Untuk 
menentukan keberkesanan KP, pencapaian hasil pembelajaran pelajar dibandingkan 
antara kumpulan ekperimen (KP) dengan kumpulan kawalan (tradisional) (KT). Dua 
instrumen telah digunakan dalam kajian ini: (1) KAFP- Inventori Hasil Pembelajaran 
(IHP) terdiri daripada 33 item yang dibangunkan pengkaji untuk mengukur 5 
kategori hasil pembelajaran, iaitu, Kategori 1 – Pengukuran, Kategori 2 – 
Signifikans Berangka, Kategori 3 – Konsep dan Aplikasi, Kategori 4 – Linearisasi 
Graf, dan Kategori 5 – Ketakpastian; (2) KAFP- Soal Selidik Sikap (SS) terdiri 
daripada 18 item yang diadaptasi untuk menentukan kesan KP dan KT atas sikap 
pelajar terhadap fizik dan amali fizik. Hasil ujian rintis KAFP-IHP dan KAFP-SS 
masing-masing menunjukkan pekali kebolehpercayaan 0.71 and 0.86. Kajian ini 
telah dijalankan atas 66 pelajar Semester 1 (Julai – Oktober 2008) dan 62 pelajar 
Semester 2 (Januari – April 2009) yang mendaftar kursus fizik pengenalan di 
kampus cawangan sebuah universiti awam di Malaysia, masing-masing telah di pilih 
secara rawak menganggotai keempat-empat Kumpulan Solomon (KS). Analisis skor 
min KAFP-IHP antara pra ujian dan pos ujian bagi KS menunjukkan tiada kesan 
daripada pra ujian. Skor min KAFP-IHP dan Pertambahan Pembelajaran Ternormal 
(PPT) pelajar bagi kedua-dua Semester 1 dan Semester 2 telah menunjukkan corak 
yang konsisten iaitu terdapat penambahbaikan yang signifikan bagi skor kumpulan 
KP dibandingkan dengan skor kumpulan KT dalam Kategori 1 hingga 4. Tiada 
perbezaan signifikan antara kumpulan KP dengan KT dalam Kategori 5 – 
Ketakpastian. Bagi KAFP-SS pula, tiada perbezaan signifikan bagi skor min antara 
kumpulan KP dan KT untuk kedua-dua semester. Kajian ini mendapati KP dapat 
menambahbaik hanya aspek tertentu hasil pembelajaran pelajar, oleh itu, kajian 
lanjutan boleh dibuat untuk mengenalpasti kaedah efektif untuk meningkatkan 
kefahaman pelajar dalam ketakpastian pengukuran fizik, begitu juga untuk 
menambahbaik sikap pelajar terhadap kerja amali fizik.  
